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(71) We, Ciba-Geigy AG, a body cor- 
porate organised according to the laws of 
Switzerland, of Basle, Switzerland, do here- 
by declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement: — 

This invention relates to a curtain coat- 
ing method and to apparatus for coating 
travelling web material. Hie invention is 
applicable also to the curtain coating of flat 
objects, such as glass plates carried on a 
travelling band or chain conveyor* 

In one method of producing a coating on 
web material by the curtain coating pro- 
cess a layer of coating liquid is formed on 
an inclined slide. The layer of coating liquid 
flows down the slide and is then allowed to 
drop off the end of the slide as a free f al - 
5ng curtain. This curtain falls on to a travel- 
ling web positioned beneath the inclined 
slide and is coated thereon as a layer. This 
method has been extended to cause a plur- 
ality of distinct superposed layers of coat- 
ing liquid to form a multilayer on the in- 
clined slide and to allow this multilayer to 
fall as a multi-layer free-falling curtain to 
form a multi-layer coating on the travelling 
web. 

In some applications of curtain coating, 
it is required to produce thin coatings with 
a thickness uniformity of the order of 1 per 
cent. An example is the coating of photo- 
graphic emulsions on a travelling web of 
film base. In such cases a severe problem is 
found in the sensitivity of the thin curtain 
to ambient air currents. 

A curtain fall height of several centi- 
metres is usually necessary to ensure curtain 
stability and to produce an impact velocity 
sufficient to ensure good wetting of the film 
base. The web width is customarily between 
1.0 and 1.5 metres and a curtain area of 
about 0,1m 2 is therefore presented to any 
draught which arises in the coating zone. 



Even a very small pressure difference across 
such an area will produce a substantial de- 
flection of the curtain. This may seriously 
reduce the quality of the coating produced. 
The curtain may thereby be deflected to im- 
pinge on the web along a line where insta- 
bilities of web position or of air entrap- 
ment between curtain and web occur. Al- 
ternatively or additionally fluctuations in 
pressure difference across the curtain can 
cause the curtain to move to and fro in 
the direction in which the web is travelling. 
This causes thickness variations to appear 
in the coating on the web, even though the 
thickness of the curtain is itself constant at 
the line of impact. 

There has now been discovered a curtain 
coating method which is relatively insensi- 
tive to the presence of ambient air currents 
by controlling the position of the curtain 
during fall so that the line of impact can 
vary only to a very small extent even in the 
presence of draughts. 

According to the present invention, there- 
fore, there is provided a method of coating 
an object with a layer of coating composi- 
tion which comprises the steps of moving 
the object along a path through a coating 
zone and forming at the coating zone a 
falling curtain of the coating composition, 
providing a descending laminar gas flow 
between said curtain and a rigid member 
extending transversely over the path and 
located adjacent to the coating zone, there- 
by constraining the curtain to fall in a tra-; 
jectory following the shape of said rigid 
member and allowing the falling curtain to 
impinge on the moving object to deposit 
thereon a layer of the coating composi- 
tion. 

The method of the invention is of par- 
ticular use for multilayer curtain coating and 
thus according to a preferred aspect of the 
present invention there is provided a method 
of coating an object with a plurality of 
layers each layer being of a liquid coating 
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composition which comprises the steps 
of moving the object along a path through 
a coating zone and forming at the coating 
zone, from a composite layer comprisine 
5 a f Plurahty of distinct juxtaposed laye? 3 
of liquid coating composition, a falling cur- 
tain, providing a descending laminar gas 
flow between said curtain and a rigid mem- 
in j extending transversely over the path 

twl 00 ** 1 , ad acent t0 *e coating zone! 
fliereby constraining the curtain to fall in 
a traiectory fo lowing the shape of said rigid 
member and allowing the curtain to impinge 
15 . movin S ° b J«* to deposit therein a 

^ f0 f%- C ? abag of the plur- 

ality of distmct superposed layers. 

tin^A^fSr method . of m e present inven- 
tion the falling curtain is supported to 

20 $ lending EES gaS 

20 flow and is thus not a free failing curuHn. 

This gas support renders the falinfg curtain 

more stable in an air current 

„ ^-j 0 ^ 6 of me invention there is 

25 PSSfii me ^ 0d of GoaS PS ^ object with 
a layer of coatmg composition which com- 

rj£5,^T Ste ?. S of movinfi <**«* along 
at P tS ^ Ugh a COatinE 7one ^ formini 
at the coating zone a falling curtain of the 

30 25 composition, providing a descending 
30 laminar air flow between said curtain and a 
rigid member having a convex profile on the 
underside extending transversely over the 
path and located adjacent to the coating 
35 ^V 6 : straining the curtain to 

•» fall in a trajectory following the curve of 
the convex profile of the said rigid mem- 
ber, and allowing the curtain to impinge on 
toe moving object to deposit thereon a layer 
of the coating composition. 
W T& e m ethod of the invention is of par- 
1^1 USC f °r.mnltaayer curtain coating 
and thus according to a preferred aspect of 
the present mvention there is provided a 
45 S i d C £ a ? ng a . n w »th a plurality 

HJ^K-^ being of a Kt * uii coating 
composition, which comprises the steps of 
moving the object along a path through a 
coating zone and forming at the coating 
zone, from a composite layer comprisine a 
50 plurality of distinct juxtaposed layS efch 
of liquid coating composition, a falling cur- 
tain, providing a descending laminar air flow 
between said curtain and a rigid member 

55 * n & a convex P rofiIe on the underside 
extending transversely over the path, and 
located adiacent to the coating zone, thereby 
constraining the curtain to fall in a trajec- 
tory following the curve of the convex pro- 

60 S e ° f ^ n ? d member « and allowing 
the curtain to impinge on the moving object 
to deposit thereon a composite coating con- 
sisting of the plurality of distinct superposed 
l&ycrs. 

65 ~* l? e W. 111 "** may be located in front 
of the curtain (as shown in Figure 1) or be- 



S5? g u Urta ^ and me su PP° rt Part of the 
coating head (as shown in Figure 2). Prefer- 
ably in other position it is located dcwn- 
steeam with regard to the movement of the 70 
object being coated in relation to the cur- 

SSJS- ' Sh 7 m . m Figures 1 and 2). The 
SSSS . lamma r gas flow may be pro- 
vS„ ? 4««*«8mg gas through a doW 
mSr mg ad i ace nt to the rigid 75 

In one aspect of the invention the rigid 
member may have a very curved profile for 
example a . round bar. In such case the rigid 
member is so located that the laminar fas 80 
flow passes partly below the rigid member, 
tiiat is to say the profile of the curved mem- 
S f P resefl ted to the falling curtain is in 

ShJ^S 2? a . convex overhang. On the 
other hand the ngid member may not pre- 85 
sent such a curved profile and in fact may 
P^ff a straight face or almost straight 

SUS ? 6 MMs ^ urtain - ^ tnis case die 
straight face may be vertical or set at an 
angle for example 10' out of vertical. Prefer- 90 

SSl? 0 ^P 61 of to rigid member is 
Placed within a few millimetres of the line 
of the free fall of the curtain. When the 
laminar gas flow is produced the free fall- 
ing curtain moves towards the rigid mem- 95 
ber _and follows a path closely following the 
profile of the rigid member as presented to 
it, but separated from the rigid member 
by the laminar gas flow. 

Thus in the method of the present inven- 100 
tion a free-f ailing curtain is not produced 
because the curtain is supported to some 
extent by the laminar gas flow. The amount 
of support depends on the flow of gas and 
°\ to shape of the rigid member. 105 

Preferably the gas used in the method 
of toe present mvention is air. The method 
of the present mvention is of particular use 
in the coating of a plurality of photographic 
layers on a travelling web such as film or U0 
paper. 

. Preferably each layer is formed by con- 
tinuously metering each of the coating com- 
positions through a respective elongate slot 
onto an inclined slide surface. The elongate H5 
slots emerge on to the slide surface one 
above the other in substantially coplanar 
relation. The lowermost end of the slide 
surface terminates in a lip. Coating com- 
position which issues from each slot flows 120 
down the slide to form a layer on the slide 
surface, each layer other man that formed 
from the coating composition which issues 
from the lowermost slot flows into super- 
imposed surface contact with the top of the 125 
layer of coating composition which issues- 
from the slot placed therebelow.- Thus a 
composite layer is formed which is directed 
over the lip to form a curtain which falls 
following the shape of the rigid member. 130 
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According to another aspect of the inven- 
tion there is provided an apparatus for coat- 
ing an object with a layer of a liquid coating 
composition, comprising means for moving 
5 an object to be coated along a path through 
a coating zone, and coating means spaced 
vertically above the path, the coating means 
comprising means for forming, at the coat- 
ing zone, a falling curtain of coating liquid, 
10 a rigid member extending transversely over 
the path and means for providing a descend- 
ing laminar gas flow over said rigid mem- 
ber, said member being so placed to cause 
said curtain to follow its shape before im- 
15 pinging on the moving object. 

In another embodiment of this invention 
there is provided an apparatus for coating 
an object with a plurality of layers each 
layer being of a liquid coating composi- 
20 tion, comprising means for moving an ob- 
ject to be coated along a path through a 
coating zone, and coating means spaced 
vertically above the path, the coating 
means comprising means for forming a com- 
25 posite layer comprising a plurality of dis- 
tinct juxtaposed layers each of liquid coat- 
ing composition, means for forming, from 
the composite layer, at the coating zone, a 
falling curtain, a rigid member extending 
30 transversely over the path and means for 
providing a descending laminar gas flow 
over said rigid member, said member being 
so placed to cause said curtain to follow 
its shape before impinging on the moving 
35 object. , . 

Preferably in this embodiment of the in- 
vention there is provided an inclined slide 
surface, elongate slots emerge on to the slide 
surface one above the other in substantially 
40 co-planar relation and the lowest end of the 
slide surface terminates in a lip. A com- 
posite layer is formed when coating liquid 
issues from each slot in the inclined slide 



and falls down the slide, the liquid from 
45 the topmost slot sKding over the liquid 
issuing from the next-to-topmost slot and so 
on. 

In one embodiment of the invention there 
is provided an apparatus for .coating an 

50 Object with a layer of a liquid coating com- 
position, comprising means for moving an 
abject to be coated along a path through 
a coating zone, and coating means spaced 
vertically above the path, the coating means 

55 comprising means for forming, at the coat- 
ing zone, a falling curtain of coating liquid, 
a rigid member extending transversely over 
the path and having a convex profile on the 
underside, and means for providing a des- 

60 cending laminar air flow over said curved 
profile, said member being so placed to 
cause said curtain to follow a curved tra- 
jectory before impinging on the moving 
object . 

65 In another embodiment of this invention 



there is provided an apparatus for coating 
an object with a plurality of layers each 
layer being of a liquid coating composition, 
comprising means for moving an object to 
be coated along a path through a coating 70 
zone, and coating means spaced vertically 
above the path, the coating means com- 
prising means for forming a composite 
layer comprising a plurality of distinct juxta- 
posed layeis each of liquid coating composi- 75 
tion, means for forming, from the composite 
layer, at the coating zone, a falling curtain, 
a rigid member extending transversely over 
the path and having a convex profile on 
the underside, and means for providing a 80 
descending laminar air flow over said curved 
profile, said member being so placed to 
cause said curtain to follow a curved tra^. 
jectory before impinging on the moving 

object. , , J * 85 

Preferably in the method and apparatus ot 
the present invention the object to be coated 
is a travelling web and preferably the fail- 
ing curtain impinges on the web where the 
web is supported by a roller. In a particular 90 
embodiment of the invention, the web may 
be lapped around a roller which both sup- 
ports the web and assures uniformity of 
web speed. Preferably the coating means 
for forming a composite layer comprising a 95 
plurality of distinct juxtaposed layers is an 
inclined slide hopper having across its sur- 
face a plurality of coating slots from which 
the coating compositions issue. Such an 
inclined slide hopper is shown ^ Figure 1 100 
of British Patent Specification No. 1,276,381: 
The method and apparatus of the present 
invention are preferably employed to coat 
a plurality of photographic layers including 
at least one aqueous colloid silver halide 105 
emulsion layer on a travelling film or paper 

WC The rigid member may be a bar which 
extends transversely over the path of the 
travelling web and located close to the sup- 110 
ported falling curtain. The bar may be ot 
uniform cross-section presenting either a 
curved or a flat surface to the 
descending laminar air flow. The bar 
may be of metal, glass or plastics 115 
material. Preferably when the coating de- 
vice used is a slide hopper which has an 
overhanging lip the shaped rigid member is 
located beneath the overhanging lip and 
may be integral with the slide hopper. 

In the apparatus of the invention prefer- 
ably the gas used is air and means are pro- 
vided for producing a descending laminar 

air flow. . 19^ 

The accompanying drawings, which in no m 
way limit either the method of the inven- 
tion or the apparatus of the invention, serve 
to illustrate the method off the invention 
and apparatus by which this method may be ^ 
carried out. 
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of ^ni-na a dta 8«™natic side elevation 
ot a coating apparatus according to the 

5 P Ftfn r f^ Dt £ 46 faUin g curtain. S 
of o ^. 15 a ^agrammatic side elevation 
of a coating apparatus according to the pre" 

SSJW? t. Ae ^ member betag 
placed behind the falling curtain g 

figure 3 is a perspective view of the an- 
10 paratus of Figure 2 showing the location of 
the various, parte of the Ipparate 
of iSSSi 18 a ^grammatic side elevation 
th. r^? y a PParatus according to 
i <: S # es ? t m 7 ent »on which is similar to that 
15 of Figs 2 and 3 but which has a rigid mem 
ber with a substantially straight edge 

20 ta^hese°F%ures" Se ^ ™ **** ^P^a^^^own 
aW^ST 1 a ^ hopper 1 is lo «ated 
causes a web 3 of film material to oass be- 

25 ne7£?£ 4 -^ 

helmed surface 5 

The hopper 1 has located across its «:iir 
face two slots 6 and 7. Out of sfo?6 £ 
foZ* Coatin S composition 8 Thl 

3 0 face 5 of the hopper 1. Out of slot 7 is 
tSEfi? 0 * composition 9 TW 

JS2-.T ^ flows over the layer of 

35 iS?' P 1S composite layer flows down the 
indued surface 5 until it reaches th™ip I 
of the slide hopper and then it falls as a 
multi-layer curtain 10. 
Positioned close to the end of the lin 4 is 

40 toSl r Sl me ^ er 12 ^dt^dose 
13 A;r P i(! f the member 12 is a baffle 
j Air is forced between the member 12 
and the baffle 13 and forms a Seeing 
laminar air flow between the member if 

45 and the curtain 10. This causes ^urta j 
IL °- attra cted towards but spaced from 
the rigid member 12 and to follow a curved 
Rectory until it falls on to the traveE 
web 3 and is carried along thereon as com- 

50 posite coated layer 15 mcrwn as com- 

U nSL=T^ n 10 J S * taWe is relatively 
unaffected by ambient air currents 

in an alternative embodiment baffle 13 is 
not used a descending laminar airflow b£ 
2d *?r '2 P ass u be ^«i the member 12 
and the hp 4 of the hopper 1. 

in Figure 2 a slide hopper 21 is located 
above a coating roller 22 which wSft 
rotates causes a web 23 of film material 

W Th^H 1 ™ H 1 * 25 of hopper 2L 
The slide hopper has an inclined surface 26. 

ine hopper 21 has located across its sur- 
face two sfots 27 and 28. Out ofdofl? is 
shown issuing coating composition 29. This 

05 forms a flowing layer on the inclined sur- 



85 



90 



95 



face 26 of the hopper 21. Out of slot 28 is 
f™ 1SS fl UU1 S C0 ^ composition 30. This 

faSV lira? la r on inciined «*- 

«SL d ^ n flows over m c layer of 

KoLh s composite layer flows down the 
mclmed surface 26 until it reaches the lip 

as a multi-layer curtain 31. 

32 whfch 1 ^^ 61 "^ 6 hp 25 is an ^r duct 
S SSPL u M a downwa rd facing nozzle 
2*-?l ,s shown more olea r ] y Filure 3 in 

tion as in Figure 2. Attached to the iide of 
fife yl^ 32 a ? d **** 1,1 a curved pro* 
SemberV* " ^ 18 a CUrVed ^ d 
3Wn S ^ OWn ^ °f a pair of edge guides 
tt 5S^ gC gUld , e , is fitted to each efge 5 
the slide hopper 21 and when the apparatus 

the width of the falling curtain. 
Also shown is a catch plate 36 which i* 

o^ferSn P ^ dOSe - d ° Wn " a coatin S 

31 VE£ n t v J ff £ ^ayer curtain 
MtE forffled - ^tially this fails as &ee- 

nopper 21. Then air from the duct 32 is 
caused to issue from the nozzle 33 Th£ 

cSn^l ngl memb6r 34 and 4116 faHin g 

surfSf. S ^ ^ Qing tow ards the 100 

f*mt 0t J^ c ? gld member 34 so that the 
falling curtain 31 falls in a curved traiec- 

per 34. This is shown in Figure 2 The fall- 
Swe?« ani S - d ?r ted OD 105 

{2k"t£d%S ? 8 ken away 38 a com - 

It has been found that the falling curtain 
31 when it has curved trajectory Mowing 
the shape of the rigid member 34 k at- 
tremely stable and relatively unaffected by 
air currents. w DV 

In one experiment using gelatin havine 
a viscosity of 15 cp and I low ratf of f 
wT Ji ec ^, nd , per centimetre width, the 115 
horizontal displacement resulting from a 
specified air draught of short dufaS was 
measured for both a free falling curtato Si 
a curtain supported by descending laminar 
air flow as just described. 

For the free falling curtain the averaee 
homontal displacement 80 mm below uf I 
Sji^ pr< ? duced by&e draught was 7 mm 
whilst in the case of the air supported cur- 
tarn using an air jet gap. of 0.6 mm and an 125 
air velocity at die jet of 6m/sec the awraS 
horizontal displacement 80 mm below tile 
lip was 3 mm. . 

Figure 4 shows a similar apparatus in 
which the numbers have the same significa- 130 
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tion as in Figure 2 and 3. However in the 
case of this apparatus the rigid member 34a 
presents a substantially straight edge to the 
falling curtain 31. The straight edge of the 
5 member 34a as presented to the falling 
curtain is inclined from the vertical at 10°. 
The falling curtain is shown to follow the 
shape of the rigid member down to the end 
of the straight edge. In this case also an 

10 extremely stable curtain was formed which 
was relatively unaffected by air currents. 

In one experiment the height of the fall- 
ing curtain 31 was 80 mm. The air jet gap 
was 0.6 mm and air issued from the nozzle 

15 33 with a velocity of 5m/sec. This was suf- 
ficient to suck the falling curtain, having a 
flow of 1.5 mls/cm/sec, towards the rigid 
member 34 so that it was spaced apart from 
the rigid member throughout its length by 

20 approx 3 mm. 

In this method an additional advantage 
may be gained when the gap between the 
lower edge of the rigid member and the 
web, moving in this case from left to right 

25 as shown in the Figure 4 is reduced so as 
to restrict the escape of the airflow. 

A positive gas pressure is thereby created 
in the region of the impact zone of the cur- 
tain on the web on the side of the curtain 

30 adjacent to the rigid members. 

This tends to oppose the forces imposed 
on the impact zone by air entrained by the 
moving web thus allowing high coating 
quality to be maintained at higher web 

35 speeds than are possible using a free falling 
curtain. 

In Figure 5 there is shown an air duct 32 
which has been placed directly under the 
lip 25 of a slide hopper 21. In this case the 
40 extremity of the tip of the slide hopper 
forms part of the nozzle 33. 

WHAT WE CLAIM IS: — 

LA method of coating an object with 

45 a layer of coating composition which com- 
prises the steps of moving the object along 
a path through a coating zone and forming 
at the coating zone a falling curtain of the 
coating composition, providing a descend- 

50 ing laminar gas flow between said curtain 
and a rigid member extending transversely 
over the path and located adjacent to the 
coating zone, thereby constraining the cur- 
tain to ifiall in a trajectory following the 

55 shape of said rigid member and allowing the 
falling curtain to impinge on the moving 
object to deposit thereon a layer of the 
coating composition. 
2. A method according to claim 1 

w wherein the object is coated with a plur- 
ality of layers each layer being of a liquid 
coating composition which comprises the 
steps of moving the object along a path 
through a coating zone and forming at the 

65 coating zone, from a composite layer com- 



prising a plurality of distinct juxtaposed 
layers each of liquid coating composition, 
a falling curtain, providing a descending 
laminar gas flow between said curtain and a 
rigid member extending transversely over 70 
the path, and located adjacent to the coating 
zone, thereby constraining the curtain to 
fall in a trajectory following the shape of 
said rigid member and allowing the curtain 
to impinge on the moving object to deposit 75 
thereon a composite coating consisting of 
the plurality of distinct superposed layers. 

3. A method according to claim 1 where- 
in the rigid member has a convex profile on 

the underside and the falling curtain falls 80 
in a trajectory following the curve of the 
convex profile of the rigid member. 

4. A method according to claim 2 
wherein the rigid member has a convex pro- 
file on the underside and the falling curtain 85 
falls in a trajectory following the curve of 
the convex profile of the rigid member. 

5. A method according to any one of 
claims 1 to 4 wherein the rigid member is 
located in front of (the falling curtain. 90 

6. A method according to any one of 
claims 1 to 4 wherein the rigid member is 
located behind the falling curtain. 

7. A method according to any one of 
claims 1 to 6 wherein the rigid member is 95 
a bar. 

7. A method according to any one of 
claims 1, 2, 5 and 6 wherein the rigid mem- 
ber presents a straight or almost straight 
edge to the falling curtain. 100 

9. A method according to any one of 
claims 1, 2, and 5 to 8 wherein the gas used 
is air. 

10. A method according to any one of 
claims 1 to 9 wherein the object being 105 
coated is a travelling web. 

11. A method according to any one of 
claims 1 to 10 wherein the coating com- 
position is or includes at least one silver 
halide emulsion. 110 

12. Photographic silver halide material 
which has been prepared by the method of 
claim 1L 

13. A method of coating an object with 

a layer of coating composition according 115 
to claim 1 substantially as hereinbefore des- 
cribed with reference to the accompanying 
drawings. 

14. An apparatus for coating an object 
with a layer of a liquid coating composi- 120 
tion, comprising means for moving an object 

to be coated along a path through a coating 
zone, and coating means spaced vertically 
above the path, the coating means compris- 
ing means for forming, at the coating zone, *25 
a falling curtain of coating liquid, a rigid 
member extending transversely over the path 
and means for providing a descending lam- 
inar gas flow over said rigid member, said 
member being so placed to cause said cur- 130 
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tain to follow its shape before impinging 
on the moving object 

15* An apparatus for coating an object 
with a plurality of layers each layer being 
of a liquid coating composition, compris- 
ing means for moving an object to be coated 
along a path through a coating zone, and 
coating means spaced vertically above the 
path, the coating means comprising means 
for forming a composite layer comprising a 
plurality of distinct juxtaposed layers each 
of liquid coating composition, means for 
forming, from the composite layer, at die 
coating zone, a falling curtain, a rigid mem- 
ber extending transversely over the path and 
means for providing a descending laminar 
gas flow over said rigid member, said mem- 
ber being so placed to cause said curtain 
to follow its shape before impinging on the 
moving object 

16. An apparatus according to claim 15 
wherein the coating means comprises an in- 
clined slide surface, elongate slots emerge 
on to the slide surface one above the other 
in substantially co-planar relation and the 
lowest end of the slide surface terminates 
in a lip, 

17. An apparatus according to any one 
of claims 14 to 16 wherein the rigid mem- 
ber has a convex profile on the underside. 

18. An apparatus according to any one 
of claims 14 to 17 wherein the gas provided 
is air. 



19. An apparatus according to any one 

of claims 14 to 18 wherein the object to be 35 
coated is a web supported by a roller. 

20. An apparatus according to any one 
of claims 14 to 19 wherein the rigid mem- 
ber is a bar. 

21. An apparatus according to any one 40 
of claims 14 to 16 wherein the coating de- 
vice is a slide hopper which has an over- 
hanging lip and the shaped rigid member is 
located beneath the overhanging lip. 

22. An apparatus according to claim 21 45 
wherein in operation the shaped rigid mem- 
ber presents a straight or almost straight 
edge to tiie falling curtain. 

23. An apparatus according to claim 22 
wherein the straight edge is set at an angle 50 
out of the vertical. 

24. An apparatus for coating an object 
with a layer of coating composition substan- 
tially as hereinbefore described with refer- 
ence to ithe accompanying drawings. 55 

For the Applicants, 
R. N. MATTHEWS, 
Chartered Patent Agent, 
Ilford Limited, 
Research & Engineering Centre, 
The Drive, 

Warley, 
Brentwood, 
Essex. 
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